There are no guidelines for the optimal therapeutic range of anticoagulant therapy in Japanese patients with mechanical heart valves. A total of 214 patients were followed retrospectively after mitral mechanical valve replacement (mean duration of follow-up, 4.8 years; total duration of follow-up, 1,027 patient-years). The target range of the international normalized ratio (INR) for oral anticoagulation was between 1.5 and 2.5. For all patients 10,416 measurements of the INR were obtained during the follow-up period and approximately 76% of the intensity measurements were within the target range. Thromboembolism occurred in 8 patients (0.8 per 100 patient-years) and major bleeding in 5 patients (0.5 per 100 patient-years). There was no correlation between the distribution of the INR and the occurrence of thromboembolic or bleeding complications. In the univariate analysis of the various risk factors, patients who had a tilting valve or did not receive antiplatelet therapy had an increased risk of thromboembolism. However, there were no risk factors with respect to bleeding complications. A target range of 1.5 to 2.5 INR appears to be the optimal range and is safe for thromboembolism or bleeding complications. Thromboembolism may be reduced by additional antiplatelet therapy, and a tilting valve needs more intense anticoagulation. (Circ J 2002; 66: 668 -670) 
hromboembolic and hemorrhagic complications, which are the main causes of morbidity and mortality in patients with mechanical heart valves, have been reported to depend on the intensity of the anticoagulation regimen. 1 The current recommendation for Asian patients is a low intensity of anticoagulation because they seem to be less vulnerable to thrombotic disease than Caucasians; 2,3 however, there are no specific guidelines for the optimal anticoagulant therapeutic range in Japanese patients with mechanical heart valves.
The purpose of this study was to determine the incidence of thrombotic and bleeding complications associated with mitral valve prostheses in order to examine the correlation between the intensity of anticoagulation and the occurrence of these events, and to determine the risk factors for the complications.
Methods
Between January 1995 and January 2001, a total of 214 patients with mitral mechanical valves were followed retrospectively: 134 patients had undergone surgery before January 1995, and 80 patients from that date until January 2000. The follow-up ended if a patient died or moved to a different region; the mean duration of follow-up was 4.8 years and the total duration was 1,027 patient-years. Patient age was defined as the age at the time of surgery or at the beginning of the follow-up. Thromboembolic events included cerebral infarction, peripheral embolism, and valve thrombosis. Cerebral infarction was defined as sudden temporary or permanent neurologic defect. Hemorrhagic episodes included fatal bleeding, intracranial bleeding or any bleeding requiring a blood transfusion and hospitalization. All events that occurred during an episode of endocarditis were excluded. The patients were monitored on average once per month. The target range of the international normalized ratio (INR) for oral anticoagulation was between 1.5 and 2.5, and the INR at the time of an event was obtained from the hospital records. If the INR had not been determined or was unavailable, the last INR recorded was used. Some patients received warfarin concomitantly with antiplatelet agents such as 81 mg of aspirin daily, 200 mg of dipyridamole daily, or 200 mg of ticlopidine daily by physicians' preference.
The continuous variables were expressed as means ± SD, and were compared by Student's t test. The qualitative variables were expressed as percentages, and were compared by the chi-squared test. A p value less than 0.05 was considered to be statistically significant.
Results
The baseline characteristics of the patients are listed in Table 1 . There were 13 deaths during the follow-up period (1.2 per 100 patient-years). Cerebral infarction occurred in 8 patients (0.8 per 100 patient-years) with a mean age of 59 years (range, 45-68): 1 patient died, but the others had only temporary or mild neurological dysfunction. There was not a case of either peripheral embolism or valve thrombosis during follow-up. Major bleeding occurred in 5 patients (chronic subdural hematoma in 1 patient, cerebellar bleeding in 1, gastrointestinal bleeding in 3) (0.5 per 100 patient- For all 214 patients, 10,416 measurements of prothrombin time were obtained during the follow-up period and the distribution of the patient-time over the INR categories is summarized in Fig 1: approximately 76% of the intensity measurements were within the target range, 10% were below the range, and 14% were above the upper range. Antiplatelet agents was administered with warfarin concomitantly in 147 patients: aspirin in 77 patients, dipyridamole in 31, ticlopidine in 29. The INR at the time of an event was within the target range in 7 (88%) of 8 patients with thromboembolism, and in 4 (80%) of 5 patients with bleeding complications (Fig 2) . The mean INR before the occurrence of an event was within the target range in all 8 patients with thromboembolism, and in all 5 patients with bleeding complications. There was no correlation between the distribution of the INR and the occurrence of thromboembolic or bleeding events. None of these events occur in the early postoperative stage; they all developed more than 2 years after surgery.
In the univariate analysis of the various risk factors, those patients who had a tilting valve and an absence of antiplatelet therapy had an increased risk of thromboembolism (Table 1 ). In addition, multivariate logistic regression showed that a tilting valve and an absence of antiplatelet therapy were significant risk factors for thromboembolism (Table 2) . However, there were no significant risk factors with respect to bleeding complications.
Discussion
Patients with mechanical heart valve prostheses need to receive life-long anticoagulation because of the high thromboembolic potential. However, the optimal anticoagulant intensity in patients with mechanical valves is still a matter of debate and several guidelines have been published. The American College of Chest Physicians in 1988 recom- mended a target INR of 3.0-4.5, 4 whereas The American Heart Association in 1994 advocated a less intensive anticoagulation regimen with INR values between 2.5 and 3.5. 5 In 2001, the overall incidence of major hemorrhagic complications was still between 1.2 and 5.6 per 100 patient-years, and the rate of occurrence of thromboembolic events was between 0.4 and 6.5 per 100 patient-years. 6 Recently, low rates of thromboembolism were achieved with low-dose warfarin treatment (a target INR of 2.0-2.5) combined with antiplatelet therapy. 7 Asians seem to be less vulnerable to thrombotic diseases than Caucasians. The incidence of thromboembolism is low in Japan, despite the less intensive regimen; 2, 3, 8 however, guidelines for the optimal therapeutic range do not exist in Japan. Kitamura et al recommend an optimum range for the INR between 1.2 and 3.0 in patients with a low risk of thromboembolism, and between 2.0 and 3.0 in high-risk patients. 2 The use of INR measurements for monitoring started in 1995 at Tenri Hospital and we advocate a therapeutic range between 1.5 and 2.5.
In the present study, the incidence of bleeding complications was quite low, and the rate of thromboembolism was also low, despite the mild anticoagulation regimen. The close correlation between the level of anticoagulation and the risk of thromboembolism or bleeding complications has been well reported, 1 but we also found that bleeding or embolic complications occurred despite the majority of patients being within the INR range most of the time. Kudo et al reported that in their study the INR was within the range of 1.6 to 2.8 in 71% of patients with thromboembolism and in 47% of those with bleeding complications. 9 There may not be a clear relationship between the intensity of anticoagulation and the risk of complications in Japanese patients, although it is important to control the intensity within the target range. 9 Therefore, we made an assessment of the other factors that may contribute to the occurrence of complications. Our univariate analysis showed that patients with a tilting valve or who did not receive antiplatelet therapy had an increased risk of thromboembolism, but there were no risk factors with respect to bleeding complications.
The European Working Group recommended a more intensive anticoagulation regimen for patients with firstgeneration mechanical valves than for those with secondgeneration mechanical valves. 10 The present study confirmed the apparent higher thromboembolic risk for patients with a tilting valve.
The position of the prosthesis also influences the thromboembolic risk; 10 the risk of a major embolism approximately doubled (0.9 per 100 patient-years) in patients with a mechanical valve in the mitral position. 11 However, in the present study, having an aortic prosthesis did not affect the risk of thromboembolism in patients with a mitral prosthesis.
Some studies have reported that antiplatelet therapy in addition to warfarin reduces the risk of thromboembolism with no increase in the risk of major bleeding, 7,12,13 but other have not had the same result. 14 The optimum therapy is still unknown, although our study also showed that warfarin plus antiplatelet therapy significantly reduced embolic events. There were no risk factors with respect to bleeding complications in this study, although there have been many reports, albeit with confusing results on the risk factors for bleeding in anticoagulated patients. Elderly patients have been reported as having a higher risk for hemorrhagic complications, 1,15 but Fihn et al failed to find such an association. 16 A large-scale prospective multicenter clinical trial is needed to fully clarify this issue.
In conclusion, a target INR range of 1.5-2.5 appears to be the optimal range of anticoagulant intensity and prevents thromboembolism or bleeding complications in Japanese patients with mitral mechanical valves. Thromboembolism may be reduced by additional antiplatelet therapy, and a tilting valve needs more intense anticoagulation.
